Purpose To evaluate a general question about ability to meet monthly bills as an alternative to direct questions about income and assets in health utility studies. Methods We used data from the National Health Measurement Study-a US nationally representative telephone survey collected in [2005][2006]. It included health utility measures (EuroQol-5D-3L, Health Utilities Index Mark 3, Short Form-6D, and Quality of Well-being Index) and household income, assets, and financial ability to meet monthly bills questions. Each utility score was regressed on: income and assets (Model 1); difficulty paying bills (DPB) (Model 2); income, assets, and DPB (Model 3). All models used survey weights and adjusted for demographics and education. Results Among 3666 respondents, as income and assets increased, DPB decreased. The DPB question had fewer missing values (n = 30) than income (n = 311) or assets (n = 373). Model 2 (DPB only) explained more variance in health utility than Model 1 (income and assets only). Including all measures (Model 3) had very modest improvement in R 2 , e.g., values were 0.112 (Model 1), 0.166 (Model 2), and 0.175 (Model 3) for EuroQol-5D-3L.
Introduction
Socioeconomic status (SES) is a complex construct of an individual's or family's economic and social position in relation to others. SES is often operationalized as income, wealth, education, and/or occupation. These measures of SES have been shown to be associated with health utility measures in US population and clinical studies [1] [2] [3] [4] even after controlling for demographic information (age, sex, race/ethnicity) and health conditions.
Questions about income and assets often have relatively high rates of missing data, and there are concerns about inaccuracies in the data that are collected [5] [6] [7] [8] [9] [10] . To circumvent these issues, Clemens and Dibben [9] estimated a synthetic measure from occupational classification and labor force surveys. They concluded ''that occupation based synthetic estimates of wage are as effective in capturing the underlying relationship between income and health as survey reported income.'' Fukuoka et al. [10] found that higher education and greater social and economic satisfaction were significantly related to refusal to self-report income after controlling for age and sex in 247 cardiac patients (C65 years old). A comprehensive review of government-sponsored survey research on the topic of income measurement error [5, 6] highlighted several possible contributors to inaccurate reporting of income, including cognitive problems (e.g., lack of knowledge, misunderstanding of definitions/questions, recall problems) and respondents' sensitivity related to revealing their income.
Accurate and direct measures of income and assets are necessary to understand different sociological approaches such as fundamental cause theory, life course theory, ageas-level hypotheses, and cumulative advantage/disadvantage hypotheses [2] . In contrast, many health outcome studies are primarily concerned with measuring impacts on health while adjusting for SES factors; there may be simpler and less invasive ways to capture important income and assets information for adjustment purposes. In this study, we compare a single question about difficulty paying monthly bills (DPB) to direct questions about assets and income, in terms of the strength of association of these questions with several common health utility measures.
Methods

Subjects
We used data from the National Health Measurement Study, a random-digit-dial telephone survey of 3844 noninstitutionalized US adults in the 48 contiguous states, aged 35-89 years [1] . Data were collected between June 2005 and August 2006, with a simple response rate of 46 %. We excluded 181 respondents (4.7 %) reporting their race as neither white nor black to build off of previously published results [2] .
The study over-sampled black Americans and persons over age 65 using standard survey sampling methods. Sampling and post-stratification weights were available to adjust results to the US Census 2000 population [1] , so results are generalizable to the US noninstitutionalized adult population aged 35-89 years in the 48 contiguous states for people reporting their race as white or black.
Dependent variables
We used health utility scores as our dependent variables, which are constructed such that 0 is ''dead'' and 1.0 is ''full health.'' We used four of the most commonly used health utility scores: (1) The EuroQol-5D-3L (EQ-5D-3L) [11] with US scoring [12] ; (2) Health Utilities Index Mark 3 (HUI3) [13] ; (3) SF-6D calculated from the SF-36v2 TM [14] ; and (4) Quality of Well-being Scale (QWB-SA) [15, 16] .
Independent variables
The primary variables of interest were household income, household assets, and difficulty paying monthly bills.
Household income for the previous year was grouped into four categories:\$20,000, $20,000-34,999, $35,000-74,999, and $75,000 or more. Household assets were measured by asking: ''Suppose you needed money quickly, and you (and your spouse) cashed in all of your checking and savings accounts, any stocks and bonds, and real estate other than your home. If you added up what you got, would this be… (provided dollar ranges)?'' We coded household assets as \$25,000, $25,000-99,999, and $100,000 or more.
Difficulty paying monthly bills was measured with a single question, ''How difficult is it for you to meet the monthly payments on your bills? Extremely difficult, very difficult, somewhat difficult, slightly difficult, or not difficult at all?'' These were collapsed into three categories: Not difficult at all, slightly or somewhat difficult, and very or extremely difficult. This DPB question has previously been used to evaluate the association between financial strain and psychological well-being and chronic conditions, but not health utility [17] [18] [19] .
Other self-reported independent variables in the primary analysis included sex, race [Caucasian/white (white) or black/African American (black)], age, and education. Other self-reported independent variables in secondary analyses included cohabitation, number of children in the household, home ownership, and eleven health conditions (arthritis, back pain, coronary heart disease, depression, diabetes, eye disease, gastrointestinal ulcer, respiratory disease, sleep disorder, stroke, thyroid problem) [20] .
Analyses
We conducted multivariate weighted least squares (WLS) regressions to examine the associations between health utility and household finances while adjusted for age, sex, race, and education. Household finances were assessed as household assets and income (Model 1), DPB (Model 2), or household assets and income and DPB (Model 3). Analyses were performed using SAS System for Windows (version 9.3) procedures that incorporate survey weights, PROC SURVEYFREQ, and PROC SURVEYREG (SAS Institute Inc.).
Additional analyses included: (1) eleven separate chronic health conditions in Models 1, 2, and 3; (2) and additional financial variables (cohabitation, number of children in household, and home ownership) in Models 1, 2, and 3.
Results
Our study included 3666 respondents who self-reported black or white race. Weighted distributions within this sample were 53.6 % female and 11.5 % black. Age groups The majority of people reported no difficulty paying their bills (59 %), while a small but significant proportion reported meeting their monthly bills was very difficult (4.2 %) or extremely difficult (3.1 %). As household income and assets increased, reported difficulty paying Reference categories are ''income C $75,000,'' ''assets C $100,000,'' and ''bill payments somewhat or slightly difficult.'' All models are adjusted for age, sex, race, and education b parameter estimate Tables 1, 2 ; P \ 0.0001 for both). For example, those in the lowest household income category were evenly distributed across reported difficulty paying bills, while 75 % of those in the highest category reported no difficulty paying monthly bills. All respondents had age and sex information as this information was necessary for respondent selection. Few respondents had missing education information (n = 21). The number of respondents with missing health utility values ranged from 29 (EQ-5D-3L) to 253 (HUI3). The DPB question had fewer missing values (n = 30) than income (n = 311) or assets (n = 373). Table 1 includes results from the multivariate analyses. Models with DPB (Model 2) explained more variance in health utility than models with absolute measures (Model 1) in all utility measures. Including all variables (Model 3) had very modest increases in R 2 over the model with only DPB (Model 2). For example, the EQ-5D-3L R-squared values were 0.112 (Model 1), 0.166 (Model 2), and 0.175 (Model 3). In Model 1, the two lowest income categories were significant predictors of health utility; these variables became insignificant, or the parameter estimates became smaller with the inclusion of DPB in Model 3. In contrast, DPB was a significant predictor of health utility in all measures alone (Model 2) and with assets and income (Model 3).
Health utility was lower for those of older age, female sex, and less education, and these parameter estimates were significant in most models. Results were similar for the additional analyses which included chronic conditions (Supplemental Table 3 ) as well as the analysis which included cohabitation, children in household, and home ownership (Supplemental Table 4 ). Chronic condition estimates were consistent in magnitude and significance across Models 1, 2, and 3 (data not shown).
Discussion
In this study, we compare two measures to adjust for financial SES in studies of health utility: a single DPB question and directly assessed assets and income questions. The single DPB question was correlated with both income and assets, but explained more variance in health utility outcomes in a general US population sample aged 35-89. The DPB question also had a higher response rate compared to either income or assets questions.
A possible limitation of the DPB question is that, unlike income or assets questions that are direct quantitative measurements of one's financial status, the DPB question may be considered a relative and/or subjective assessment. Since our study only included respondents that were 35 years old or older, self-reporting as white or black, future research will need to examine the relationship between DPB and health utility in other subgroups of the population where this relationship may be different. Other limitations typical of survey data are detailed by Fryback et al. [1] .
Despite these limitations, our study contributes novel and important information about an alternative assessment of SES in survey studies that measure health utility. The comprehensive database of the NHMS allowed us to demonstrate results that were consistent across multiple health utility indexes and multivariable regression analyses.
Conclusion
A single question about difficulty paying bills has fewer missing values and may yield more information than the traditionally used household income and assets questions. This simple item about financial security should be considered as an alternative measure in future studies of health utility.
